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Introduction
Sleep is a physiological human need, essential for organic basic functions, such as hormonal secretion, metabolism, tissues restoration and immunological system 1, 2, 3 . Insufficient sleep duration, poor sleep quality and sleep disorders (e.g., insomnia and sleep apnea) are related to higher risk of all-cause mortality 4 , impaired mental health 5, 6 , obesity 5, 7 , learning and memory problems 8, 9 , and chronic diseases 5, 6, 10 . Sleep disturbances are also associated to higher risks of work-related accidents and car crashes due to daytime sleepiness as a result of poor sleep nights 11 .
Population-based studies have shown that several sleep disturbances affect people worldwide. In the United States (2009), a study found that one third of participants presented inadequate sleep duration (considering seven hours as adequate) 12 . Self-reported daytime sleepiness affected 12% of adults in a Korean sample in 2015 13 . In a study performed in Finland (2014), 16% of the sample presented difficulty in initiating sleep 14 . A large study carried out in eight countries of Africa and Asia found a point prevalence (last 30 days) of 16.6% nocturnal sleep disturbances, defined as difficulty in falling asleep, frequently waking up during the night, waking up too early in the morning, and not feeling rested and refreshed during the day 15 . In Colombia, sleep complaints affect 59.9% of the population 16 . A study conducted in 2012 showed that 21% of Brazilian workers presented poor sleep quality, with sleep disturbances being more frequent among physically inactive individuals, in those with higher alcohol consumption levels, and with diabetes mellitus or arterial hypertension 17 .
In Brazil, multiple studies measuring sleep disturbances were performed, namely, the Epidemiologic Sleep Study in São Paulo 18 , the Bambuí Health and Ageing Study, including older adults 19 , the ELSA Study with workers 20 and the Baependi Heart Study with a rural sample 21 . A monitoring study in São Paulo found an increased difficulty in initiating sleep from 13.9% in 1987 to 25% in 2007 18 . The study also identified an increased difficulty in maintaining sleep from 15.8% in 1987 to 36.5% in 2007 18 . The study with older adults found a 38.9% prevalence of insomnia 19 while the prevalence for sleep problems was 33.8% in the study with workers 20 . The study in a rural area found 34.9% prevalence of poor sleep quality 21 . Although these studies have high methodological quality and are crucial to the research area, Brazil is a huge country with many differences across its regions. Thus, sleep information with a representative sample of the country is still necessary. One study with a Brazilian sample evaluated sleep disturbances and found that 63% of the participants presented at least one sleep complaint. However, this study did not evaluate behavioral risk factors nor health conditions 22 .
Although sleep is a relevant public health problem affecting several aspects of human health and performance, there are few population-based studies considering a representative sample from Brazil which evaluate sociodemographic, behavioral and chronic health conditions. Therefore, this study aimed to describe the prevalence of sleep disturbances and daytime fatigue and to evaluate the association with socio-demographic and behavioral factors and with chronic morbidity in Brazil, using data from the 2013 Brazilian National Health Survey (NHS).
Methods
The Brazilian Ministry of Health in partnership with the Brazilian Institute of Geography and Statistics (IBGE) carried out the NHS in 2013. The aim of the NHS is to periodically (every five years) monitor Brazilian health outcomes.
The NHS sampling process was carried out in three stages. First, a census sector or a set of census sectors (depending on the number of permanent private households) was randomly selected. The second stage comprised the random selection of households at random and the third stage was the inclusion of a single household member aged 18 or more years-old. The household member was selected using a simple random draw. Sample size was calculated based on prevalence of indicators measured in NHS for each population group and Federation Unit. The calculation also considered a sampling plan. The NHS loss in the 18 years or more sample was 25.9%. Detailed information about the sampling process can be found elsewhere 23 .
The information used in this study was gathered in interviews conducted by trained fieldworkers employing a structured and pretested questionnaire. Sleep disturbances and daytime fatigue were Cad. Saúde Pública 2019; 35(3):e00086918 assessed via the answer given to the following questions: "In the last two weeks, how often have you had difficulty in falling asleep, woken up frequently during the night or slept more than usual?" and "In the last two weeks, how often have you had problems because you did not feel rested and motivated during the day, feeling tired and lacking energy?". The answer options were: none; up to seven days; more than seven days; almost every day. For analysis purposes, the variables were dichotomized and those who answered more than seven days or almost every day for each question were classified as having sleep disturbances or daytime fatigue.
The following independent variables were evaluated: sex (male, female); age (18-29, 30-39, 40-49, 50-59, and 60 years or more); skin color (white, brown, Asian/native South American or black); education (none, incomplete primary level, complete primary level, secondary level, and higher education); living with a partner (yes, no); leisure-time physical activity (at least 150 minutes per week: yes, no); currently a smoker (yes, no); alcohol intake (at least once a week, less than once a week, regardless of doses) and wealth index. White skin color was defined as reference in the analyses due to its higher weighed percentage when compared to other skin colors. The wealth index was built using principal component analyses based on ownership of the following assets: car, motorcycle, computer, microwave, mobile phone, landline phone, washing machine, DVD player, refrigerator, television, bathroom with shower, and number of bedrooms. In addition, a health problem score with the following conditions was built: obesity (body mass index -BMI ≥ 30kg/m²), depression, arterial hypertension, diabetes mellitus, lung disease, asthma or bronchitis, rheumatic disorders, cancer, renal insufficiency, high cholesterol, heart disease, stroke, low back disorders, and work-related musculoskeletal disorders. Weight and height were measured with a portable electronic scale and portable anthropometer. All conditions except obesity were self-reported using the following question: "Has any doctor ever diagnosed you with [...]?". The chronic health problem score was categorized in 0, 1, 2 and 3 or more conditions.
A descriptive analysis of the sample and of the distribution of the outcomes was performed according to the independent variables. Prevalence and 95% confidence intervals (95%CI) were presented for the whole country and separately for each Brazilian Federation Unit. Federation Units with sleep problem or daytime fatigue prevalence above the higher 95% confidence limit of the whole country prevalence were classified as presenting high prevalence and those with prevalence below the lower 95% confidence limit of the whole country prevalence were classified as presenting low sleep disturbances or daytime fatigue prevalence. A hierarchical analysis was performed to verify the association between sleep disturbances and daytime fatigue with socio-demographic, behavioral and morbidity variables. Prevalence ratios (PR) with 95%CI were calculated by Poisson regression with robust variance. A three-level model was considered in this analysis: (1) sex, age and skin color; (2) education, wealth index and living with a partner; and (3) leisure-time physical activity, smoking and alcohol intake. All variables associated (p < 0.05) with the outcome in each level were maintained for adjustment of the subsequent levels. To describe sleep disturbances and daytime fatigue according to the health problem score, a variable with four mutually excluding categories (none/only sleep disturbances/only daytime fatigue/both) was created. Significance level for final associations was p < 0.05. The analyses were conducted in the software Stata 12.1 statistical package (https://www.stata.com). All analyses were conducted considering the clustering nature of the data. Because the probability of participating in the individual interview varied according to the family size, the sample was standardized before the analyses 23 .
The NHS was submitted to the Brazilian Research and Ethics Commission and was approved under protocol number 10853812.7.0000.0008. All participants signed an Informed Consent Form ensuring confidentiality of individual data.
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Results
The sample comprised 60,202 individuals. Table 1 shows that sleep disturbances were found in 14.9% (14.4-15.4) of the sample and the prevalence was higher in women, older individuals, people with no formal education, lower socioeconomic position, physically inactive, smokers, and with lower alcohol consumption. Around 12% (11.9%; 11.4-12.3) of the individuals presented daytime fatigue with higher prevalence found in women, among those between 40 and 59 years of age, less educated (none or incomplete primary school level), physically inactive, smokers, and with lower alcohol consumption and higher health problem score. Sleep problem and daytime fatigue increased with the increase in number of chronic health conditions ( Table 1 ). The original variables to sleep disturbances and daytime fatigue have four answer options. The occurrence of sleep disturbances almost every day, more than 7 days, up to 7 days and never in the last 15 days was reported in 9.4%, 5.5%, 14% and 71.1% of the sample, respectively. The frequency of daytime fatigue almost every day, more than 7 days, up to 7 days and never in the last 15 days was 6.6%, 5.3%, 18.4% and 69.7%, respectively. Table 2 presents crude and adjusted PR between the two outcomes and independent variables. After adjustment, women presented 60% more sleep disturbances and 75% more daytime fatigue when compared to men. Individuals aged 50 to 59 years presented higher prevalence of sleep disturbances (PR = 1.87; 95%CI: 1.67-2.08) and daytime fatigue (PR = 1.32; 95%CI: 1.17-1.49) compared to younger individuals (18-29 years old). The prevalence of both outcomes decreased according to the increase in educational level. Highly-educated individuals presented 27% and 21% prevalence of sleep disturbance and daytime fatigue, respectively; thus, lower than the observed in those with no formal education (p-value for linear trend < 0.001 for both outcomes). Active individuals presented 12% and 31% lower prevalence of sleep disturbances and daytime fatigue, respectively, when compared to inactive individuals. Regarding smoking, current smokers presented higher prevalence of sleep disturbances (PR = 1.38; 95%CI: 1.26-1.50) and daytime fatigue (PR = 1.34; 95%CI: 1.22-1.48) when compared to non-smokers. The associations found in the crude analysis for wealth index and alcohol did not remain after the adjusted analyses. Individuals with higher number of health problems presented higher frequencies of sleep disturbances and daytime fatigue. The higher the number of chronic health problems the higher the PR for sleep disturbances and daytime fatigue (p-value for linear trend < 0.001 for both outcomes). Figure 1 shows the sleep disturbances and daytime fatigue according to the number of chronic health conditions. The adjusted prevalence of sleep disturbances for none, one, two and three or more chronic health conditions were 8.3%, 13.9%, 20.4%, and 30.1%, respectively. Regarding daytime fatigue, the adjusted prevalence for none, one, two and three or more chronic health conditions were 6.3%, 10.5%, 16.7% and 29.6%, respectively.
Regarding the combination of sleep disturbances and daytime fatigue, 4,036 individuals (6.7%; 6.4-7.1) in total reported such condition. The simultaneity of sleep disturbances and daytime fatigue prevalence increased as the number of health problems increased. Among those with no health problems, the simultaneity was 3%, compared to 18.4% among those with three or more conditions (p < 0.001 for trend). The adjusted prevalence of combined sleep disturbances and daytime fatigue was about six times higher among individuals with three or more chronic health conditions than among those with none, whom were taken as the reference group (adjusted PR = 6.2; 95%CI: 5.3-7.2; p < 0.001). Furthermore, almost two fifths of those with three or more health problems presented at least one of the outcomes. Figure 2 shows the distribution of sleep disturbances and daytime fatigue according to the Federation Units. Six Federation Units showed low level to sleep disturbances (Rondônia, Amazonas, Pará, Piauí, Rio de Janeiro and Mato Grosso) and four to daytime fatigue (Amazonas, Pará, Ceará and Rio de Janeiro). Six Federation Units presented high level of sleep disturbance (Roraima, Maranhão, Ceará, Rio Grande do Norte, Pernambuco e Distrito Federal) and seven to daytime fatigue (Roraima, Rio Grande do Norte, Pernambuco, Paraná, Santa Catarina, Goiás and Distrito Federal).
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Discussion
This study showed that about 15% and 12% of the Brazilian adult population reported sleep disturbances and daytime fatigue, respectively. These outcomes were more frequent in women, individuals aged 50-59 years, with no formal education, sedentary and current smokers. The frequency of simultaneous occurrence of sleep disturbances and daytime fatigue decreased as the education level increased and increased as the number of health problems increased. Prevalence ratios of variables associated to sleep disturbances and daytime fatigue were in the same direction. As in other studies, higher prevalence of sleep disturbances and daytime fatigue were found in women 6, 20, 22, 24, 25, 26 . A meta-analysis identified a 40% higher risk of insomnia for women, regardless of the criteria used to define the outcome 24 . Some factors over the reproductive life of women such as the menstrual cycle, pregnancy and menopause may explain, at least partially, the negative impacts caused by these conditions on their sleep 25 . During pregnancy, changes in hormonal secretion occur, especially for cortisol, contributing to difficulties in falling asleep. During the menopause period, hot flashes as result of estrogen fluctuation may also disturb sleep 25 . Depression and anxiety are also important determinants of sleep and are more prevalent in women, further contributing for the difference that was observed for sex 25 . In addition, women search for health services more often than men; thus, resulting in a higher probability of being diagnosed with sleep disturbances when compared to men 25 . Thus, sex differences in sleep disturbances may be both biological and social. The aging process can naturally impair the sleep quality due to physiological changes such as a mismatch in the biological clock, which leads older individuals to wake up earlier, sleep later and decrease sleep duration 27 . In addition, health conditions in older adults may have a higher impact in sleep health and consequently, in daytime fatigue 27 . Although several studies have found a higher risk of sleep disturbances and fatigue/sleepiness in older individuals 6, 12, 26 , this study found little reduction in PR for this age group when compared to the 50-59 years group. This result may suggest the presence of survivorship bias that can be observed in cross-sectional studies when evaluating older age groups from underdeveloped settings 28 .
Sleep disturbances and daytime fatigue were higher among Brazilian adults with lower education level. Similar to this result, a study on insomnia prevalence in Greece found that individuals with lower education presented prevalence of insomnia 92% higher when compared to the group with higher education level 26 . These results may be explained due to higher schooling being associated to higher income and access to information and health services 26, 29 . Thus, individuals with higher education levels may be more aware of the importance of sleep and of the conditions to increase its quality. Furthermore, unemployment and adverse socioeconomic conditions are strongly associated to insomnia 30 .
Regarding health behaviors, this study found that physically active individuals and non-smokers presented lower prevalence for both outcomes. These results corroborate other studies 5, 12, 17, 26, 31 . Physical activity can have an important role in circadian rhythm regulation, tissue restoration and other functions that contribute to improve night sleep and rest 32 . On the other hand, smoking may be harmful for sleep health due to its stimulant effect, in addition to increasing the risk of breathing disorders 31 .
The association between sleep and health problems is consolidated in the literature 4,5,6,7,10,17 . Mellinger et al. 33 observed that individuals with two or more health problems presented a higher risk of sleep disorders. Similarly, Luo et al. 6 found that a higher number of chronic diseases was associated to a higher risk of insomnia, suggesting that there is a synergic effect among health problems, which leads to a worse general health and sleep health.
Differences of sleep disturbances and daytime fatigue according to Federation Units were found. Brazil is a continental-size country and some of its regions and Federation Units are located near the Equator Line with similar day and night periods around 12 hours. Other regions like the South, present higher daylight periods in the Summer and the opposite occurs during the Winter. Changes according to seasons may affect sleep outcomes as sleep duration and schedule sleep regulation 34 . Another explanation is that in Brazil, the daylight-saving time during Summer is only adopted in some regions (South, Southeast and Central). Studies have shown that removing one hour in daylight time may be harmful to sleep 35, 36 .
This study presents strengths and limitations. Among the strengths, this is a population-based nationwide representative study on sleep disturbances and daytime fatigue in Brazil, including over 60,000 adult participants and evaluating sociodemographic, behavioral and health conditions variables. Additionally, the findings of this study add consistency to the association between sleep disturbances and female sex, low education levels, older age, lack of physical activity, smoking, and chronic morbidity, as reported by other studies 5, 6, 12, 15, 17, 22 .
Among the limitations, the question used to ascertain the presence of sleep disturbances includes several sleep disturbances and does not allow the separation between long sleep latency from nocturnal awakenings or long nocturnal sleep duration. Furthermore, this question probably covers sleep disturbances with different association patterns. For example, literature shows problems related to short sleep such as difficulty in falling asleep and frequently waking up during the night as common associated factors; however, these are not necessarily the same factors associated to extended sleep time or sleeping more than usual. This limitation does not allow a separate analysis on disturbances and this may impair comparability with the available literature 14, 16, 18, 19 . Another limitation is the reverse causality in associations between behavioral factors and health problems, since it was a cross-sectional study the temporality could not be defined. Furthermore, lack of physical activity, smoking and sleep disturbances may impair physical and mental health independently from the causal relationship between them. Finally, the possibility of interviewer bias exists, but it is important to highlight that the NHS trained their workers to apply the questionnaire. Sleep disturbances and daytime fatigue, as perceived by individuals, affect a considerable portion of the Brazilian population, thus representing a critical public health issue. Strategies to decrease the prevalence of the outcomes should be encouraged and focused on the modifiable factors for the following risk groups: women, older individuals, with lower education level, physically inactive, smokers, and with higher number of chronic health problems. 
